Inhaled anesthetics are the most commonly used drugs to provide general anesthesia. They are delivered by means of an anesthesia machine, in which the carrier gases (O 2 /air or O 2 /N 2 O) flow through a vaporizer, turning the liquid agent into vapor with appropriate partial pressures. The inspired and end-expired partial pressures are routinely measured by multi-gas analyzers. At progressively increasing partial pressures, these inhaled anesthetics, often in combination with opioids, ensure unconsciousness, immobility, and blunting of the cardiovascular stress response in the face of noxious stimuli. The dose-response curve between the measured partial pressures and these clinical end-points is steep, allowing the end-expired partial pressure to be used as an excellent indicator of the likelihood that the desired clinical end-point has been achieved, outperforming EEG derived surrogate parameters of anesthetic depth [1] . Other advantages of inhaled agents include organ-independent elimination with short context-sensitive halftimes.
The same health care provider using an inhaled anesthetic while taking care of the patient in the operating room may transfer a patient to the ICU, only to switch from the use of an inhaled agent to provide general anesthesia to a propofol infusion to sedate the patient. However, there is no intrinsic reason why the inhaled agent couldn't be continued in the ICU for sedation purposes. Although inhaled agents have been used in the ICU for treatment of status epilepticus or status asthmaticus, overall these drugs are rarely used in that setting, mainly because of habit and technological limitations. The postoperative setting may be particularly suited to use inhaled agent sedation for a few hours [2] .
Advanced ventilator technologies are essential in the ICU: lung-protective ventilatory modes help to minimize superimposed iatrogenic lung damage, high peak flows help to minimize the work of breathing, and synchronization of spontaneous breathing with mechanical ventilatory support facilitates weaning. While their usefulness in the operating room is the subject of several ongoing investigations, advanced ventilation modes have traditionally not been considered to be needed because the lung function of most of these patients is sufficient to withstand the well-described effects of anesthesia on lung function intraoperatively. If an ICU patient with compromised lung function does come to the operating room, (s)he generally tolerates this brief period with a less-sophisticated ventilator quite well. But an ICU ventilator cannot deliver inhaled agents unless equipped with a vaporizer that wastes significant amounts of inhaled agent due to the inherent non-rebreathing nature of the ICU ventilator. However, several technological innovations now facilitate delivery of inhaled agents to sedate ICU patients. This special issue of the Journal of Clinical Monitoring and Computing contains several manuscripts describing these new technologies.
At least three approaches exist. Option number one: use an ICU ventilator, and place a device between the endotracheal tube and patient that vaporizes agent at the Y-piece and minimizes waste by reflecting part of the exhaled agent back during the next inspiration using a charcoal filter (AnaConDa, Mirus) [3] [4] [5] [6] [7] [8] [9] ; some loss is obligatory to allow the partial pressure to be decreased at a sufficiently rapid rate. Any device added at the patient-machine interface (= at the Y-piece of the breathing system) is bound to add resistance and/or dead space-and thus to increase the work of breathing. This has been explored for the reflective devices [10] ; it deserves particular study if a device is to be used in children. The bronchodilatory properties of inhaled agents may offset the increased work of breathing is. Option number two: the reflective device is replaced by a vaporizer controlling the inspired concentration into a second circle system proximal of the Y-piece [11] . Option number three: use an anesthesia machine that has the ventilator modes offered by an ICU ventilator yet allows rebreathing of inhaled agents-an intriguing solution that remains to be explored.
This special issue of the Journal of Clinical Monitoring and Computing also contains invited manuscripts related to the delivery of inhaled agents in the ICU that otherwise fall outside the scope of the journal. Why bother with the delivery of inhaled agents in the ICU? First, the partial pressure of inhaled agents can be measured continuously in the inspired and expired gas, allowing precise titration and early detection of any potential device failure. Second, data suggest patient outcome may be improved when inhaled agents rather than intravenous sedatives are used [12] . Three, inhaled agents have an enormous safety record when used intraoperatively (barred extremely rare cases of malignant hyperthermia or hepatotoxicity). Their effects after long(er) term use in the ICU remain less well studied, but the review by Manatpon and Kofke [13] reads reassuring. Finally, ICU contamination by trace gases and its clinical significance is reviewed [14] .
To summarize, inhaled anesthetic agent sedation in the ICU is coming of age, and this special issue addresses the delivery tools, the potential benefits and drawbacks, and appropriate scavenging techniques.
